WO9406946A1: METHOD FOR REMOVING MERCURY FROM 
CONTAMINATED SOILS AND INDUSTRIAL WASTES AND 
RELATED APPARATUS 

A method and an apparatus (30) for removing mercury from contaminated soils and 
industrial wastes are provided. The removed mercury may be recovered. A furnace (8) 
vaporizes the mercury containing portion and the vapors are condensed. In one 
embodiment, an initial heating stage volatilizes water vapor and other volatile contaminants, 
such as hydrocarbons, with substantial vaporization of the mercury-containing portion, 
subsequently, a second temperature higher than the first is employed to vaporize the 
mercury containing portion. In one embodiment, a metallic salt reacts with sulfur in the 
material to form a stable solid sulfur compound to reduce sulfur content in the gaseous 
effluent. The addition of a metallic salt may also be employed to react with mercury halides 
to release elemental mecury therefrom. The contaminated material is thereby converted 
from one which is hazardous due to mercury contamination to one which is non-hazardous. 
The effluent is treated to reduce environmental hazards in the same. The system (30) is 
preferably provided on or in a vehicle (11, 12, 13, 14) so as to facilitate treatment of the 
contaminated materials at the site of the same. 
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*W3W#«> I f , "CffiV N fe*t5 rifSfe4Mt (contaminatedmaterial) J £v>?fffi 

5to-e, rfufctt, 1992^^14Bl::tt3i*nfc*Hlll*fiiflH»B8«sft«i-5 
K^-f ^it^MM^H (hazardous waste) j ©Ea-lcg-SftS*©** 
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H5£*ttin« (10) fclfc^T, & (8) tt^P3$tL5 0 ^ (8) Ot^Xtt, *T 



-21- 



(22) M?8-5 0 1 6 0 1 

#x^y-=.^^g: (15) (17) Mft^^y-^vm (60) fit, 
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<f2110°C (230° F) ~191°C (376° F) ©$6ffltc|6^-rsr. 1 1?*>5„ 
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(24) 



4#£¥8-5 0 1 6 0 1 



iPISte&fbik* Sr^rtf ST . SafE L ft * * co^^T-MS L X t> «£ ^ 

o 

13 3 fit, *M^3©^ife^iJ^^LT^^ 0 (4) teffiWmW (96) 

^ilL^^^tt, fSSfMfcSt (1) #&#<**bSi:£fc:, ^lfc#JfC (1) iTV^K 
£*u£ 0 ^u^K$tLfc^tiK/»^^^i (6') fi, <*k{;:iB££;fc5 

:ift<, Jnfyp (8) Ka&flfefcSixs,, 

[214 i3\ «P^(D^4C0^»J^LTV^ o ^M^^C?-^ (123) l^i 
oT, (90) h (54) (D^^iio-rl^ 

(7) <£>4>fc:}f L&tf^tfcJ:?), 7K<R©^*/|eIiR'>^7 L -fc» 
(7) &MZ>£.f5.<OfflMZs BfcfcSUE. «f!l^.«r^JE£Jl±T?1.5^UEJ:*)ti©^JE 
^/M^^tbSo ^©Hlfi^-Ctt. m (8) fit, fea$ttS4*ffdSAtbe>tufch 

^- (40) &%n^zmt&>m 08) svfru-tv^,, ^s^-^ttj;^^ jim 

gfl (104) £i§CT, ^x^^e>5*«0*W$tbSo 

iMbWR (HgO) 2.1^A£. ^J) tfi^ K142. 2*f? Ai-t^ft^tT, *«1 
ppmi57ti?37,500gB (parts) fc-£=rr5i$fefcR£fts5. fSJfefcKtt, S£5" 
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(25) l&m¥8-5 0 1 6 0 1 

miti-tzz.b&-v%z. m&vmmktmmmte. 538<c dooo° f) num^m 
$-fr£ 0 z<om* >yb/i'<t>m&iz-fflm£hfz&%&. urnf-v^-v 

mt» ^<Dftmm±z&j)^mmz.M]rix, me°c (6o° f) w&^taj^tt 

4:3. 5^»HftUfcm, «l«©i9^l»^■^^-S:JPf^^i-Sfc^^)(^^^fc7^ 
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(26) ^gspB-50 1 601 

h^fctJO. R y ^7^=fcD fcfiV^^H^L-CJStK EPATCLPxX 

ho r^-t:-^VNj &wz:m-tz tWfeZinlZo fc*3> aSHttfta 5 r^fift-e&s 

j iz^^^tts t $tL5±pgf4, y -^^m^m 1 y y h^fc "9 o. 2 5 

gf 1 

«f4<0-&3tfi« : 150.0 g 143.4 g 

y^Wi^^M : 5.6 g 0.0 003 g 

SffiSrtOZkffifift : 5.6 g 

*ffi©lS^^f : - 99.9 9% 

TCLP(!»-fy*'.^f|6*dfiJ : - < 0.1 ppm 



/ftmy-'f ? **mi,tco *T&m^ tt&tt* motx; (4oo° f) s>aare2 

«MJBft*£-fr* ^J538t: (1000° F) Wi&g-C2. 5^RB, SMfc&SfcifeL 
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(27) #&¥8-5 0 1 6 0 1 

*ttO. 2^7^^0. 00005^9 ^*-C»^U &flr<Oi&'P&t*99. 98%-Cfc 9 , 



m 2 

j& a IS co fct jag^^st** 



i£*4© &ftS» : 
: 

* m v> m s. m >p m • 

TCLP('J-f>^"5ItB*«) : 



119.9 g 
0.2 g 



100.3 g 
0.00005 g 

99 .98% 
< 0.1 ppm 



mmm3 

fr5^?©*g|5#££M# (retention) U £*lK: £oT#*>l£©MS2ifiai^ 
©^©^fx«>f^-er^*K©*Sr*b<J«^$*, (b) «&aMfc©«K Aft* 
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(28) .mmW-8-5 0 1 6 0 1 

ffrl©W&Wu m:*'WtJ*<Dmtom&^1Zft^ffl&&& (control sample 
(HgS) i5.6^7^©*fb!k«R (HgClz) 95. \#7J*<Di/}) K£+# 
/&Lfc 0 d©IW«lf^t±, ^JfeWlOSgftRtm^fflV^-C, ^538°C (1000° F 

ifcnoffi, garter*, fe^-2.5y 5/ h,w5^&*$ftU£W-fc. 

S^bl&OffiLfc^ fttaj^PI-SrfhiL, ^BR3fe5>«f{-«k ^SftTV^ 

tf»k.O. 00005^7 A*-Ci^U ^*H0i&J>4s«99.999%-C&ofc o fcyffi 
Mersorb^^ ^ /w* ^S^^^tt^y A frf L 
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(29) #§¥8-50 1 60 1 

UWto&stnn : 103.3 g 95.7 g 
**» ttW« : 6.4 g 

(5**r C * S ) : - 0 .00005 g 

-4 * V <DUWM 0 .4 g - 

(»DfCJ:«): - 0.0 g 
: 1.4 g 

(^fflUS) : - 0.0 g 

7j<m© : - 99 . 99% 

V <D&ftm : - 0.0% 

&m<DU%f^ : - 0.0% 

Jcf-Sfcab, 5.0^^A©^b!K« (4.3^7A©*«8t0. 7^7A©^^-»>Srg- 
ffcftfc:, ^Jfe^Jl^igg^I^M^^V^-C, ^J538r (1000° F) ©sarcj6 5i$ 
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(30) #^¥8-5 0 1 6 0 1 

Jis? - L ft fro ft C <b Sr^ bfco 

& 4 

a g au <o s£ *4 jQggKDtt** 

UWO £ftfiS : 120.0 g 117.0 g 

*«©tt#S : 4.3 g 

Km <d a 

(^Sfi;J;5)-: - 0.0025 g 

: - 99.94% 

4 * V Oftti : 0.7 g 

* o o § SI 

(5* ft £ ) : - 0.8 g 

i&m<DUWm : - B&100% 

fcftK, 5.0^7A©^k7kffi (3. 7^7A(D7klBt 1.3^7^©^^^) £1 
2.0^7A©||W^^A^, 103. 0^7A©i/y Kt-H>tiS^U % 

{b4c«Sr-^WrS7kffi^^te«!>©l*3|s|-120. 0^7AMUfc. 1®^3 ©tWtt 

, ^MKD^fi^s^f^^v^T, ^538^ (iooo° f) (om.%.x*m smmmm 

o 

^^0.0001^7A*-e^>b, ^tf-©«^^}499.998%-C&ofe e ^SM 
mftZmmk-f 5 WS £ fttc Z £ % ^ L r V > 3 „ Mer sorb©^ 7^^?- 
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(31) 



0 16 0 1 



m 5 



120.0 g 



117.0 g 



★ soft** .• 



3.7 g 



0.0001 g 



1.3 g 



0.67 g 



99.998% 



51.45% 



in^j{co^r^p^Lfe^ > ^0E^(o^p^-cfc^rf, ?5&&SC«:ft*mc«MfH- 
&*s:i««>3 ferity p c»BT^ay»if r t a. 
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